Combining CRISPR/Cas9-mediated knockout with genetic complementation for in-depth mechanistic studies in human ES cells.
Gene regulatory networks that control pluripotency of human embryonic stem cells (hESCs) are of considerable interest for regenerative medicine. RNAi and CRISPR/Cas9 technologies have allowed the identification of hESC regulators on a genome-wide scale. However, these technologies are ill-suited for mechanistic studies because knockdown/knockout clones of essential genes do not grow in culture. We have developed a genetic rescue strategy that combines CRISPR/Cas9-mediated knockout with TALEN-mediated integration of a doxycycline-inducible rescue transgene into a constitutive AASV1 locus. The resulting rescue clones are stable in culture, allow modulation of the rescue transgene dosage by titration of doxycycline in the media and can be combined with various molecular assays, thus providing mechanistic insights into gene function in a variety of cellular contexts.